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SOFT CONTACT LENS PROCESSING AID 



BACKGROUND OF THE INVENTION 

Soft contact lenses are produced by a number of 
methods including cast molding, spin-casting, lathing 
and combinations of casting with lathing. Lenses 
made using spin-casting or cast molding have not 
generally required extensive polishing although the 
edges are sometimes polished on lenses made by 
these methods. For example, when spun-cast lenses 
are knife-edged as described in U.S. Patent Nos. 
3,832,920 and 3,896,688, it may be desirable to sub- 
sequently buff (i.e., polish) the lens edge. Lenses 
made by lathing techniques require polishing since 
lathing leaves the surface of the lens striated and 
unsuitable for use as a contact lens. 

in general, the polish compositions used in the 
manufacture of soft contact lenses have not been 
publicly disclosed. However, polish compositions 
known to the applicants and in the art based upon sus- 
pensions of abrasive agents in either silicone or pet- 
roleum oils. For instance, suspensions of abrasives in 
kerosene have been used in processes (as described 
in U.S. Patent 4,555,372) Involving spincasting of a 
lens blank followed by lathing of the posterior portion 
of the lens. Soft contact lens materials require polish 
compositions to be substantially water free since the 
contact lens materials themselves are polishable only 
in their unhydrated states. Because of this, soft con- 
tact lens polishes differ from other polishes. 

Previously known polish compositions have 
many disadvantages : 1) work areas must be kept 
ventilated and the fumes from the polish must be col- 
lected, 2) the kerosene based polish must be removed 
from the lens by expensive cleaning procedures 
involving the use of chioro and fluorocarbons, and 3) 
the lenses do not release from the molds readily. 

SUMMARY OF THE INVENTION 

The present invention relates to new compo- 
sitions for polishing soft contact lenses. The compo- 
sitions are comprised of a substantially water free 
surfactant in either a liquid or wax like form. The 
composition may optionally contain an abrasive agent 
dispersed throughouL The polish can be removed 
after the polish step is completed by solvating in water 
(e.g., during lens hydration) and thus voids costly and 
Inconvenient cleaning processes otherwise neces- 
sary. The use of the substantially waterfree surfactant 
material also provides a polished surface on the lens 
which is superior to surfaces produced using previ- 
ously known material. 



DETAILED DESCRIPTION OF THE INVENTION 

The polish composition of the present Invention 

5 comprises a substantially water free surfactant, 
optionally containing an abrasive agent. The polish 
may also include a water free oil such as coconut, 
palm or soybean oil as a diluent 

The substantially waterfree surfactants useful in 

10 the present invention are polymeric materials that 
have hydrophilic and hydrophobic portions which both 
serve purposes in the polish and allow for simple 
washing of the polish off the lens upon completion of 
" the polishing step. Surfactants which may be used 

15 include polyoxyethylene lauryl ethers, polyoxyethy- 
lene nonylphenyl ethers, polyoxyethylene sorbitan 
monoleates, polyoxyethylene sorbitan monolaurates, 
polyoxyethylene sorbitan monopalmitates, polyoxye- 
thylene stearyl ethers, and their polyoxypropylene 

20 analogs. When the polish compositions use the sur- 
factant In combination with the abrasive agent the sur- 
factant material should be of low enough molecular 
weight to be in a liquid or very softwaxform. Molecular 
weight should be sufficient so as to be able to keep 

25 the abrasive agent dispersed. 

When a diluent oil is used, the viscosity of the oil 
and the surfactant material can be chosen so the vis- 
cosity of the polish is sufficient to be useable as a pol- 
ish (i.e. of low enough viscosity to be flowable and 

30 high enough viscosity to be substantive). When an 
abrasive is included, the viscosity may be further 
adjusted to maintain the abrasive in dispersion. 

The abrasive used in the polish composition can 
be any abrasive agent known to those skilled in the art 

35 to be useful in polishing soft contact lens materials. 
Abrasive agents preferred by the applicants are 
alumlnun oxide powders sold under the tradename 
Alox 721 and Aluminum Polishing Powder sold under 
the tradename of X-Pal. 

40 The polish may be applied to either the contact 
lens surface or to the surface of the polishing tool. 
Preferably, the polish is applied to the polishing tool. 
The polishing tool employed is not narrowly critical. 
Radiused mandrels covered with broadcloth or the 

45 like are conventional and preferred. The dimensions 
of the polishing tool are varied to accommodate lens 
dimensions and to accomplish the polishing effect 
sought (e.g., edge polishing or lathed-surface polish- 
ing). 

50 

EXAMPLE 1 

A polish comprised of 9 parts by weight 
polyoxyethylene sorbitan monooleate and one part by 
55 weight Alox was made by combining the two materials 
and mixing until they were homogeneous. The polish 
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material was then applied to a production lot of 
polymacon lenses which had been cast in spin-cast 
mold, lathed and had not yet been further processed. 
The lenses were polished using a polishing mandrel 
adapted for the particular lens design. 

Upon completion of this step the lenses, while still 
in the moid, were placed in a heated ultrasonic water 
bath in order to hydrate the lens and to remove it from 
the mold. The lenses were then inspected to see if 
they met standard specifications. Lens lots polished 
with the present Invention produced a minimum of 7 
persent higher yields than lens lots employing state of 
the art polishes. 

The surface quality of the lenses produced using 
the present invention were measured by means of 
interferometric means and compared with lenses pro- 
duced using an abrasive-containing, kerosene polish. 
Results showed that the surface quality is much 
higher than that achieved by the kerosene-based pol- 
ish. Further measurement of the lenses showed that 
the kerosene-based polish gave surface imperfec- 
tions averaging between 25-i00nm whereas the 
Invention gave surfaces where the average deviation 
from a perfectly smooth surface was in the order of 
15nm. 
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6. 



terial is uniformly distributed in the substantially 
water-free material. 

The method of claim 2 wherein the abrasive con- 
taining surfactant material includes a dOuent com- 
prising water-free oil. 

The method of claims 1, 2, or 3 wherein the sur- 
factant material is selected from the group con- 
sisting of polyoxyethylene sorbitan monooleate, 
polyoxyethylene lauryl ether, polyoxyethylene 
nonylphenyl ether, polyoxyethylene sorb&an 
monolaurate, polyoxyethylene sorbitan monopal- 
mitate, polyoxyethylene stearyl ether, and their 
polyoxypropylene analogs. 

The method of claims 2 or 3 wherein the abrasive 
material ts aluminum oxide powder. 

The method of daim 3 wherein the diluent oil is 
selected from the group consisting of coconut, 
palm, and soybean oils. 

The use of a substantially water-free polymeric 
surfactant as a polish for hydrophillc contact len- 



EXAMPLE 2 

Polymacon contact lenses were produced by spin 
casting followed by knife edging. The edges of the len- 
ses (while still In the mold) were buffed using a cloth- 
covered polishing mandrel. Polyoxyethylene (20) 
sorbitan monooleate was applied to the cloth covering 
prior to polishing. The lenses, after buffing, were 
placed in a water bath to hydrate the lenses and to 
remove them from the molds. The lenses were then 
inspected and placed on eyes for further evaluation. 

The reject rate of lens lots buffed in accordance 
with this Invention averaged 11%. The reject rate of 
lens lots similarly produced but without the addition of 
polyoxyethylene sorbitan monooleate during edge 
buffing averaged 15%. Lenses produced in accord- 
ance with this invention, particularly those in moder- 
ate to high minus powers, exhibited more desirable, 
rounded edge geometries than the dry-buffed lenses. 
Moreover, the surfactant-buffed lenses were signific- 
antly more comfortable on-eye than dry-buffed len- 
ses, especially after 5 minutes of lens wear. 
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8. The use according to Claim 7, wherein the surfac- 
tant is as defined In Claim 4. 

9. The use according to Claim 7 or Claim 8, wherein 
the polish also includes an abrasive material 
and/or a diluent comprising water-free oil. 

1 0. The use according to any one of Claims 7-g, whe- 
rein the abrasive material, If present, is as defined 
in Claim 5 and the diluent, if present, is as defined 
in Claim 6. 



Claims 

1. A method for polishing hydrophSic contact lenses 55 
by applying a moving polishing tool to the lens in 

the presence of a substantially water-free ma- 
terial that In solution acts as a surfactant. 

2. The method of claim 1 wherein an abrasive ma- 

3 



EP0 442 745 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AiiHcat Km fiwrnUr 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP 91301213.4 



Category 



Citation «f document whh indict rim, where appropriate, 
ef relevant passage? 



Relevant 
to daira 



CLASSIFICATION OF THE 
APPLICATION flfcLdS) 



9 
i 
i 

O 



SOVIET INVENTIONS ILLUSTRATED , 

Ch section, week B 41, 
November 21, 1979 
DERWENT PUBLICATIONS LTD. , 
London, H 07 

* SU-642 357 (AS UKR HIGH MOL 
CPR) * 

SOVIET INVENTIONS ILLUSTRATED, 

Ch section, week 9 Oil, 

April 25, 1990 

DERWENT PUBLICATRIONS LTD., 

London 

* SU-1 484 819 (BELO LOCAL INE 
CONS) * 

DE - Al - 2 650 749 
(BORG -WARNER) 

* Page 3, lines 9-19; 
page 11, lines 31-32 
page 17, lines 19-22 * 

DE - B - 1 114 110 
{DEUTSCHE) 

* Column 1, lines 1-7 * 

GB - A - 2 011 939 
(ESSILOR) 

* Claim 1 * 



1,2,3, 
5 



1,2,3, 
5 



1,2,3, 
5,6 



1,2,3 



The present search report has been drawn up for all claims 



PUecvfsctrt* 

VIENNA 



Dtftafo 

23-05-1991 



C 09 G 1/02 



TECHNICAL FIELDS 
SEARCHED (Int. CL5) 



B 24 B 
C 09 G 
C 09 K 
C 10 M 
G 02 B 



GLAUNACH 



CATEGORY OF CITED DOCUMENTS 

X : iartiajforly relevant if taken atone 

V : particularly relevant if combined mth another 

document of the sama category 
A : techaolotfcal baca*KJund 
O : non-written disclosure 
P : lotermedtate document 



T : theory or principle underlying the Invention 
E : earlier patent dooimnot, bnt published en, or 

after tic mine date 
D : document died In the application 
L : document died for other reasons 



I : number of the same patent family, correspond!* 1 * 
doctmeni 



4 



